Two mals were conducted with a total of 91 lactating sows fed 0, 5 or 10 ppm dietary zearalenone (Z) and 0 or 15% dietary alfalfa in a factorial arrangement to evaluate their influence on reproductive performance to 40 d postbreeding. Feeding of 2 did not alter the propomon of sows returning to estrus; however, the weaning-to-estrus interval increased when increased dietary Z was fed in Trial 2, w i t h a similar trend at the highest level in Trial 1. The average number of fetuses per SOW w i t h fetuses tended to decrease (P < .05) with increasing dietary Z in Trial 2, but not in Trial 1. Embryonic mortality did not appear to increase when the ratio of fetuses to corpora lutea was compared in sows with fetuses in Trial 1, but it did increase in Trial 2. The trend to increased numbers of bred sows that were non-pregnant at slaughter when dietary Z increased in Trial 1 was not observed in Trial 2. Dietary dehydraed alfalfa meal did not appear to modify the effects of Z in these trials.
number of animals per treatment (5) would not allow detection of smaller, but important, treatment differences when gilts were fed low concentrations of Z.
The inclusion of alfalfa meal in the diet of swine was reported to reduce the effect of 2 toxicosis in growing swine (Smith, 1980; James and Smith, 1982; Stangroom and Smith, 1984) . but no results have been reported in which the suggested treatments were evaluated in reproducing swine.
This research was conducted to evaluate the effect on reproductive performance of inclusion of low levels of pure Z with or without alfalfa in the diets of sows during lactation and subsequent breeding.
Msteriab and hbthods

Trial I
Fortyeight parity-1, lactating Yorkshire x Landrace crossbred sows were used to compare the effects of three dietary concentrations of purified Z, 0.5 and 10 ppm, with or without added dehydrated alfalfa meal as 15% of the diet (Table 1) . Care was exercised to avoid cross-contamination of the diets during prepa- Mature boars were housed adjacent to each pen of sows and allowed to mingle with the sows twice per day to aid in estrus detection. The sows were inseminated using fresh semen from mature boars approximately 8 and 30 h after they were first observed to be in standing estrus. Semen for the first and second inseminations were obtained from different boars. Breeding was repeated for the second and third estrus if necessary. At slaughter the reproductive tracts were removed and the number of corpora lutea (CL) and the number of live embryos were counted.
15
All sows were bled from the orbital sinus starting the day after weaning and continuing every Tuesday and Friday until the sow was bred or slaughtered. Plasma was harvested quickly after sampling and stored at -20°C until progesterone concentrations were determined by RIA (King et al., 1985) .
Trial 2
This was a repetition of Trial 1, except that the lactating sows were second-parity. It was conducted to obtain additional data due to the variation observed in Trial 1 and the apparent problem of feed intake and variability in weaning-to-estrus intervals of primiparous sows (Young and King. 1981) .
The two m a l s were analyzed separately as 2 x 3 factorials and linear and quadratic affects of Z were tested. The GLM procedure of SAS (1984) was used for all statistical computations. All statements regarding significance are at P < .05 unless otherwise indicated.
Results and Discussion
Trial 1
Considerable variability occurred in the voluntary intake of the assigned diets during lactation, with some sows eating very little feed. This problem was encountered with all the diets and may have been due partially to the animals' being in their first parity. As a result, 22 sows originally assigned to the trial were deleted from the experiment during lactation due to low feed consumption (< 1.5 kg/d) and were replaced with other sows. Analyses of the diets indicated approximately 1.3 to 1.7 ppm dietary vomitoxin, which may have contributed to the apparent problems of feed intake (Lun et al., 1985) . After weaning, Toefficient of variation.
b*cMeans with similar superscripts within a row do not differ (P < .OS).
V w o sows fed 5 ppm 2 and 0% alfalfa were bred the day they were weaned and did not conceive. One was bred 8 d later and conceived but had only one fetus at slaughter. The other sow was rebred 9 d after weaning. was not observed in esuus thereafter and was not pregnant at slaughter, but examination at slaughter indicated a normal uterus and ovulation about 8 d prior to slaughter. Two sows fed 5 pprn 2 and 15% alfalfa were bred the day they were weaned but did not conceive and were rebred 6 and 7 d lam, they conceived and had 8 and 13 fetuses at slaughtex. One sow fed 10 ppn 2 and 0% alfalfa was bred on the day of weaning and was rebred three times but was non-pregnant at slaughsr.
'Effect of alfalfa.
when the sows were limited to 2 kg feed per day, feed was not refused. Zearufenone. The number of sows per treatment that continued on mal is indicated in Thus, it includes sows that were bred and assumed to be pregnant but found to be not pregnant at slaughter. There was evidence of fetal resorption in some of the latter sows, especially in those fed Z, so actual conception rate may have been underestimated in some cases. Also, some sows fed Z exhibited estrus shortly after weaning, were bred, and then were rebred at a subsequent estrus within 9 d of the first observed estrus (see footnotes, Table 2 ). These animals were assumed not to have conceived on first breeding, but some were observed pregnant at necropsy, thus lowering the apparent conception rate at first breeding as well as resulting in an increased number of times bred.
A quadratic response was observed in the weaning-to-estrus interval, and the sows fed 5 pprn 2 exhibited a shorter interval than those fed either 0 or 10 ppm Z ( Table 2 ). The shorter weaning-to-estrus interval was partly due to the fact that four sows fed the diets containing 5 ppm Z were in estrus the day of weaning or 1 d later, whereas one sow fed a diet containing 10 ppm Z was in estrus the day of weaning. The shortest weaning-toestrus interval of any sow not fed Z was 5 d.
Feeding of Z did not reduce the number of corpora lutea. the number of fetuses at slaughter or the ratio of fetuses to corpora kinear effect of Z (P c .05).
'One sow was bred a second time and conceived.
sow was bred h c e times prior to conception. sow was bred three times but did not conceive.
lutea in pregnant sows (Table 2) . However, five bred sows fed each of the diets containing 5 and 10 ppm Z were found non-pregnant at slaughter, compared with two sows fed the diets without added Z (P = .lo). Alfalfa The inclusion of dehydrated alfalfa in the diet resulted in an increased weaning-tofistestrus interval and weaning-to-conception interval (Table 2) . No interaction effect between level of dietary Z and alfalfa was observed in any of the parameters evaluated.
Trial 2
Zearalenone. The inclusion of Z in the diet resulted in a linear decrease in average daily feed intake during lactation, number of fetuses per sow and the ratio of fetuses to corpora lutea and a linear increase in the weaning-tofirstestrus interval (P < .05 Table 3 ). No sows were observed in estrus on the day of weaning in this trial.
Alfalfa. There was a trend to decreased feed intake (P = .12) between d 7 and weaning due to the inclusion of alfalfa. Feeding of alfalfa increased the ratio of fetuses to corpora lutea ( P = .06). There was no interaction between level of Z and level of alfalfa, indicating that alfalfa did not alter the response to Z.
General Discussion
The relatively high incidence of non-return to estrus observed in gilts fed 2, prior to breeding (Etienne and Jemmali, 1982; Young and King, 1986) was not observed in sows in this experiment. Six out of 30 sows fed the 0 concentration of added Z did not return to estrus, whereas 5 of 60 sows fed Z did not return to estrus within 40 d of weaning.
However, in animals returning to estrus, the weaning-to-estrus interval was increased when Z was fed, especially in Trial 2. Four, three and twelve sows fed 0, 5 and 10 ppm Z, respectively, returned to estrus 10 d or later after weaning in the two trials. Flowers et al. (1987) , using five gilts per treatment, observed approximate doubling of the interestrus intervals when Z (20 mg/d) was fed between d 6 and 10 or 11 and 15 of the estrus cycle. They did not report that any of their gilts became anestrous. Etienne and Jemmali (1982) . Young et al. (1982) and Young and King (1986) did not observe an effect of continuous low dietary concentrations of Z on the interval between first and second estrus in gilts that cycled. The time of first administration of Z (e.g., immediately after puberal estrus) in gilts vs lactating sows, the level of administration of Z and the number of animals per treatment may influence the results observed. Dietary levels g e a r than 5 ppm Z (10 mg/d after weaning) are necessary to increase the weaning-toestrus interval.
The data regarding the influence of dietary 2 on the number of fetuses per sow do not agree between the two mals. In Trial 2 the number of fetuses per sow and fetuses:CL ratio decreased linearly with added 2, indicating decreased fertility or increased embryonic mortality, whereas in Trial 1 the sows fed the highest concentration of Z had the largest number of fetuses and the highest fetus:CL ratio. Etienne and Jemmali (1982) did not observe a significant effect of Z (7.2 or 8.6 mg Z/d) on ovulation rate or number of fetuses at 80 d postmating, although numerically there were fewer fetuses in sows fed Z. Long and Diekman (1984) , using three to five gilts per treatment, suggested that 5. 15, or 30 ppm dietary 2 in 1.8 kg of feed fed during d 2 to 15 of gestation had no effect on embryonic development compared with 0 ppm Z. However, the number of live fetuses were 10.2, 10.3, 6.5 and 8.6 in gilts that received 0, 5, 15 or 30 ppm 2 in their diets, respectively. When gilts were fed diets containing 60 or 90 ppm Z, no live fetuses were found. Other evidence that 2 administered at relatively high concentrations causes embryonic death has been found (Long et al., 1982; Long and Diekman, 1986) . In our research, the tendency of more bred sows fed Z to be found non-pregnant at slaughter, especially in Trial 1, may be indicative of a Z effect on embryonic mortality. Etienne and Jemmali (1982) also observed that more bred sows fed Z during gestation were non-pregnant at slaughter and suggested that they may not have conceived and they became pseudopregnant because they were fed Z during gestation. Long and Diekman (1984) suggested that the survival of the conceptuses that were exposed to various concentrations of 2 appeared to be an all-or-none phenomenon. However, examination of their data indicates a trend toward reduced numbers of fetuses as the level of dietary 2 increases, but their limited number of observations does not allow establishment of a significant response trend. In our research, Trial 1 was conducted with first-parity sows that may have been more responsive to the Z concentrations and resulted in more bred sows not pregnant at slaughter. In Trial 2 there was a linear reduction in litter size as diet Z increased, but only one bred sow in each of the Z treatments was not pregnant at slaughter. It appears that the net effect of feeding 2 during prebreeding and gestation in a reduction in the number of piglets per sow exposed to breeding due to a combination of acyclicity, anestrus, reduced fertility and increased embryonic mortality. It is not clear whether the lower number of piglets produced per sow bred is due to lower conception rate, followed by anestrus, lower fertility or increased embryonic mortality or a combination of these. The lack of an interaction between dietary concentration of alfalfa and dietary concentration of Z on various measures of reproductive performance suggests that alfalfa at the concentration used did not exert a protective effect on 2 toxicoses. This does not support the observations of others (Smith, 1980;  James and Smith, 1982 ; Stangroom and Smith, 1984) . However, they did not measure the same reproductive parameters to evaluate the effect of alfalfa on alleviating 2 toxicosis in swine. Also, the lack of dramatic effects together with the variability we observed may prevent observing a protective response due to alfalfa.
The effect of feeding alfalfa during gestation on litter size is not consistent (Seerley and Wahlstrom, 1965;  Pollmann et al., 1980; Calvert et al., 1985; Holzgraefe et al.. 1986 ).
Where a beneficial effect has been reported, it appeared to be due to increased survival of pigs born rather than to increased number of pigs born (Seerley and Wahlstrom, 1965; Pollmann et al., 1980) .
The most consistent finding in these trials was the increased weaning-toesaus interval when sows were fed diets containing 10 ppm Z. Evidence of increased bred sows nonpregnant at slaughter, decreased litter size 40 d postbreeding and increased embryonic mortality due to increased dietary Z were observed, but the effects were not consistent between trials. Part of the inconsistency between the two trials may be related to the physiological maturity of the experimental animals as well as to the different intake of 2 during lactation.
lmpllcations
The feeding of diets containing up to 5 ppm pure zearalenone from d 7 of lactation to 40 d postbreeding is unlikely to cause appreciable reproductive problems in fist-or secondparity sows. Dietary concentrations of zearal-enone of 10 ppm may increase the weaning-toestrus interval, reduce litter size and increase the number of bred sows found non-pregnant at about the time they are due to farrow. The increased incidence of anestrus prior to breeding reported by others, due to feeding of zearalenone to maiden gilts, did not occur with f m t -or second-parity sows.
